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CHAPTER I. INTRODUCTION 
Statement of the Problem 
We live in a throwaway society ... 
Everyday, each American throws away an average 3 1/2 pounds of garbage. It 
is estimated that 160 million tons of waste is generated annually by American 
citizens, and, as the population increases, the amount of this waste is expected to 
reach 193 million tons by the year 2000 (FOCUS, Keep America Beautiful, Inc., 
1989). 
X A major problem of many landfills is the seeping of rain water through wastes--
commonly referred to as leaching-which can pollute lakes, streams, and ground 
water supplies and produce public health problems. As a result, many community 
landfills are being closed because they are overfilled or do not meet current 
environmental regulations. The EPA estimates that half of the nation's landfills 
have closed in the last five years, leaving only 3,300 sanitary landfills in operation 
throughout the United States (FOCUS, Keep America Beautiful, Inc., 1989). The 
loss of landfills and growing public concern about water pollution have brought 
increased support in many communities for recycling as an alternative for solid 
waste disposal. 
X Recycling of wastes requires many steps, which include separating, cleaning, 
collecting, and transporting waste materials to a recycling center, marketing the 
recyclables, and processing recyclable materials into new products. Recycling and 
re-using waste materials preserves natural resources, conserves energy necessary to 
produce goods, and sustains existing landfill space. As a result, many cities have 
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implemented recycling programs, such as curbside collection of recyclable items, 
buy-back (redemption) centers and local drop-off facilities. Recycling services are 
limited in some communities, whereas others maintain successful curbside recycling 
programs and drop-off centers. 
With many communities facing problems associated with solid waste disposal, 
recycling research has increased in the past decade as scientists from a variety of 
disciplines have begun analyziIig public attitudes and behaviors in order to provide 
needed information to state agencies and policy makers. Many studies have been 
conducted to evaluate curbside recycling programs, and to determine socioeconomic 
differences in recycling-related attitudes and behavior of community residents 
(Jacobs and Bailey, 1982; Hagedorn, 1985; De Young 1986, 1989, 1990; and 
Vming et al., 1989, 1990). But few of these studies have analyzed the importance 
of opportunity structures for recycling behavior; namely, impacts on such behavior 
of the availability of recycling services and incentives (Hagedorn, 1985; and Vining 
et al., 199Ob). 
The primary purpose of this research is to detennine whether or not residents of 
a community with extensive recycling opportunities (Minneapolis, Minnesota) hold 
more favorable attitudes, and exhibit greater recycling behavior than residents of a 
community with fewer recycling opportunities (Des Moines, Iowa). This study will 
also test the impact of recycling opportunity structures for residents' attitudes and 
behavior in disposing of household wastes. 
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Recycling Policies and Opportunity Structures 
Recycling in Minneapolis. Minnesota 
In Minnesota, recycling policies and programs were addressed in the 1989 
Waste Reduction and Recycling legislation, commonly referred to as SCORE 
(Governor's Select Committee On Recycling and the Environment). This legislation 
established recycling goals, to be achieved by December 31, 1993, for state 
agencies, counties, cities, and households. The state's goal is to expand recycling 
opportunities and to establish a comprehensive statewide waste reduction and 
recycling program (Minnesota SCORE Report, 1991). To this end, the state 
requires counties and local communities to develop and implement programs to 
recycle 35 percent of the total solid waste generated in the Twin Cities metropolitan 
area and 25 percent of that generated outside the metropolitan area (Minnesota 
Waste Reduction and Recycling Act, 1989). But the Minnesota legislation does not 
mandate specific materials be collected, nor does it set rigid implementation criteria 
for counties and cities. The flexibility that is provided reflects the different waste 
handling capabilities of communities, adequacy collection equipment, and available 
markets (Minnesota SCORE Report, 1991). 
Minnesota is one of the nation's leading states promoting and establishing 
recycling facilities and curbside collection of recyclables. There are presently over 
380 curbside recycling programs, and about 600 drop-off centers, in Minnesota, to 
which over half of the state's residents have access (Minnesota SCORE Report, 
1991). 
A bi-weekly curbside pickup program in Minneapolis has operated since 1982. 
It serves two-thirds of the housing units in the city including single family 
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households, 14 unit residential buildings, and all 5 + unit buildings that utilize city 
garbage services. It is estimated that 90 percent of the residents provided curbside 
recycling services participate in the program (Minneapolis Recycling Program, 
1991). 
Participation in the Minneapolis recycling program is not mandatory for local 
residents. Rather the program is based upon financial incentives designed to 
encourage recycling. The city offers a $7.00 a month discount on garbage bills to 
residents who sign up and recycle at least once a month (Minneapolis Recycling 
Program, 1991). Persons who fail to sign up to recycle do not receive this discount, 
but are provided recycling containers. Although this monthly discount is viewed by 
many residents as an incentive to recycle, the money returned to residents is actually 
more a rebate. The collection program is basically financed through state sales 
taxes, garbage collection fees, and a $14 million grant awarded the state in 1990. 
In the past nine years, Minneapolis has collected over 100,000 tons of waste 
materials in its recycling program, which include newspapers, metal cans, glass, 
plastic bottles, household batteries, corrugated cardboard, appliances, and yard 
wastes. Magazines, paperboard, and office paper recently have been added to the 
program (Minneapolis Recycling Program, 1991). For the collection of recyclables, 
residents are provided recycling bins to separate and store items. It is required that 
metals, glass, and plastic containers be cleaned, caps removed, and then placed in 
separate paper bags. Newspapers, corrugated cardboard, paper, paperboard, and 
magazines must be bundled with string or put in separate paper bags; household 
batteries must be placed in clear plastic bags. After separation, the recyclable 
materials must be placed in bins and set out at solid waste collection points within 
local neighborhoods (Minneapolis Recycling Program, 1991). 
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Recycling in Des Moines. Iowa 
The Iowa 1989 Waste Reduction and Recycling Act sets out recycling policies 
for the state in the 1990' s. The goal is "to reduce the amount of materials in the 
waste stream~ (July 1~ 1988) by twenty-five percent by July 1~ 1994~ and by fifty 
percent by July 1 ~ 2000." This is to be accomplished by encouraging waste 
reduction at the source, and by recycling. 
Provisions of the Iowa Waste Reduction and Recycling Act include: 
1) Establishment of a waste reduction and recycling network 
2) Establishment of a paper recycling program by July ~ 1990, for all state agencies 
and Board of Regents institutions 
3) Prohibition of the disposal at sanitary landfills of foam packing with CFC' s, 
batteries~ oil, and beverage cans by July~ 199O~ yard waste, and tires by July~ 
1991, and plastic grocery bags by July, 1992 
4) Labeling of plastic bags and packaging materials to inform consumers about their 
degradability by July, 1992 
5) Prohibition of CFC in foam products not previously prohibited from sale and use 
by July, 1998 
6) Requirement that all cities and counties establish solid waste management 
programs and a comprehensive plan for the implementation of recycling 
programs, including, but not limited to, glass, plastic, metal, and paper 
(Source: Iowa Waste Management and Recycling Act, 1989). 
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There are recycling drop-off facilities and buy-back (redemption) centers in Des 
Moines, but~ unlike Minneapolis, it has no systematic curbside recycling program. 
There is a curbside collection of plastic milk containers, but to participate residents 
must purchase yellow bags from local grocery stores. Buy-back (redemption) 
centers are located in grocery stores and private recycling centers. Drop-off 
facilities in Des Moines are operated by private businesses that provide containers to 
recycle plastics, newspapers, and aluminum cans (Iowa Department of Natural 
Resources, 1991). 
Since 1979, Iowa has required a beverage container deposit of five cents for the 
purpose of reducing litter (Beverage Container Deposit Act, 1979). Although not 
originally intended as a recycling initiative, the beverage container deposit promotes 
the return of aluminum cans and plastic bottles to a redemption center where these 
materials can be recycled. 
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CHAPTER ll. THEORY AND REVIEW OF LITERATURE 
Two distinct approaches have been taken by previous studies that have 
examined the motivations of people to recycle household wastes. The first 
approach, drawing upon arguments of internal motivation, emphasizes that people 
recycle because it is felt to be "the right thing to do" or that it makes them "feel 
good" (De Young, 1986). This approach assumes a personal commitment to 
conserving resources motivates people to recycle (Vining and Ebreo, 1989). The 
second approach, using arguments of external motivation, states that people are 
primarily motivated to recycle because of monetary incentives (e.g., rebates, 
discounts, and prizes) as well as by convenience/comfort incentives, such as 
curbside pickup of recyclable items or other organized recycling programs (Cook 
and Berrenberg, 1981 and Vining et al., 1990). 
)\ The presence of opportunity structures, especially convenience, is seemingly 
important for securing high rates of recycling behavior. Differences between 
communities in the aVailability and convenience of recycling opportunities would 
seem important for residents external motivation to recycle and would help 
encourage them to recycle because it has been made convenient and/or profitable. 
In the absence of opportunity structures, internal motivation (attitudes), rather than 
external motivation may best explain recycling behavior. Thus, opportunity 
structures are important in understanding the relationship between recycling 
attitudes and behavior. 
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Attitudes and Behavior 
With growing public concern about the environment and a number of cities 
implementing waste recovery programs, recycling is an activity that must be studied 
by examining residents' attitudes and behavior. In the past fifty years, a large 
literature has been produced on the relationship between attitudes and behavior. But 
this literature is inconclusive in that it has produced contradicting findings. 
Following La Piere's (1934) pioneering study on hospitality toward the Chinese, 
there has been speculation about the relationships of attitudes to behavior, and 
numerous studies have tested whether or not attitudes accurately predict behavior. 
Twenty years ago, Wicker's (1969) review of this literature suggested that attitudes 
were most likely unrelated, or only slightly related, to behavior. According to 
Wicker (1969), behavior can be predicted more accurately from knowledge of 
situations than knowledge of individual attitudinal differences. More recently 
researchers, like Crepsi (1971) and Hill (1981), have suggested that attitudes are 
related to behavior, but that such relationships should be examined in the context of 
structural/situational factors. 
There has been a growing scientific interest in determining the importance of 
situational (structural) factors for attitude-behavior relationships; that is, to 
document specific conditions under which attitudes are related to behavior (Crepsi, 
1971; Fazio and Zanna, 1982). Based upon the work of Crepsi (1971), it has been 
shown that behavior can be predicted from attitudes when such behavior involves 
choice; for example, when persons are voting, attending a movie, or buying 
groceries. Crepsi states that attitudes are least likely to predict behavior in loosely-
structured situations where there are no clear role expectations. Research by Fazio 
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and Zanna (1981) suggests that attitudes formed through direct experiences are more 
clearly defined, certain, and stable over time than attitudes formed through indirect 
experiences. Fazio and Zanna (1981) also state that "as the number of direct 
experiences increases, the correspondence between attitudes and behavior 
increases." Importantly, researchers suggest that the consistency between attitudes 
and behavior increases when specific attitudes rather than broad-based attitudes, are 
used (Crepsi, 1971; Bruvold, 1972; and Humphrey et al., 1977). 
Conservation Attitudes and Recycling Behavior 
Attention was paid during the energy crisis of the mid 1970s to understanding 
public concerns about the quality of the environment, and the importance of these 
concerns for conservation behavior. More recently, researchers have been 
examining the link between citizens' conservation attitudes and recycling behavior. 
Most studies report a positive relationship between conservation attitudes and 
recycling behavior. A study by Humphrey et al.£. (1977) found that nearly three-
fourths of the respondents were in favor of environmental quality and protection and 
that their general conservation attitudes were related to their receptivity of a local 
paper recycling program. A similar study by McGuinness et al. (1977) found that 
respondents held favorable attitudes toward ecological protection, which were in 
tum, significantly related to their participation in a paper recycling program. 
Although both of these studies found that conservation attitudes were related to 
recycling, behavior may better be understood by analyzing specific attitudes toward 
recycling. 
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Recycling Attitudes and Behavior 
It was not until the late 1970s and 1980s that researchers like McGuinness 
(1977), De Young, (1986, 1989, 1990) and Vining et al. (1990) began to look 
specifically at recycling attitudes. Researchers have sought to determine what 
motivates people to recycle by examining environmental as well as recycling 
attitudes, but none of these studies have tested the relationship between attitudes to 
behavior, with the exception of McGuinness et al. (1977). De Young (1986) found 
that residents' attitudes were important to recycling in Michigan. In another study, 
De Young (1990) examined six educational programs in Michigan and found that 
approximately 85 percent of the residents felt that recycling was important to 
preserving the environment. According to De Young, behavior will change when 
people are personally committed to recycling, rather than merely rewarded for their 
behavior. Vining and Ebreo (199Oa) found that both recyclers and nonrecyclers 
believe that protecting the environment is the single most important reason for 
recycling; social reasons were not shown in their research to be important for 
recycling. However, nonrecyclers believe that inconvenience and economic 
incentives were more important reasons to recycle than recyclers. De Young (1989) 
found no differences in the recycling attitudes (included intrinsic, extrinsic, and 
personal satisfaction measures) of residents classified as "recyclers" or 
"nonrecyclers." But these two groups differed in the level of the perceived 
difficulty of recycling, such as how much time and storage space should be allocated 
to recycling activities. According to De Young, a greater number of households 
may try recycling if it is made more convenient by educating them on how to 
recycle, the preparation of recycling materials, and where to go for assistance. 
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Sociodemographic Characteristics and Recycling 
Researchers recently have begun testing relationships between 
sociodemographic characteristics and recycling behavior. In this literature, age and 
education most often are shown to be associated with recycling. 
Age 
Research on age suggest that it is the strongest and most consistent demographic 
predictor of recycling behavior. A study by Dulcie Hagedorn (1985) revealed that 
age was a significant determinant of recycling behavior in the Minneapolis-St. Paul 
Metropolitan area. She found that younger persons (born since 1960) recycled less 
than older persons (born before 1946). Vining and Ebreo (199Oa) and Weigel 
(1977) found a moderate negative relationship between age and recycling behavior. 
Similarly Arbuthnot and Lingg (1975) report a slight negative relationship between 
age and recycling behavior. 
Education 
Studies suggests that education is a better predictor of recycling behavior than 
occupational status or income. Arbuthnot and Lingg (1975) found a moderate 
positive relationship between education and recycling behavior. Weigel (1977) 
found a strong positive relationship between education and recycling behavior. In a 
study by Vining et al. (l990b), education was found to be significant in determining 
respondents motivation to recycle, but was not considered a good predictor of 
recycling because of the small amount of variance it explained. 
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Occupational status 
Research on the link between occupational status and recycling has found little 
or no relationship between these variables. A study by Weigel (1977) suggests that 
there is a positive relationship between occupation status and recycling behavior, but 
that this relationship is at best modest. Others studies, like Vining and Ebreo 
(199Oa), have found that occupational status does not distinguish recyclers and 
nonrecyclers. 
Income 
Some research indicates that there is a modest relationship between income and 
recycling, but other studies have not found such a relationship. Hagedorn (1985) 
and Vining and Ebreo (199Oa) found that income is positively related to behavior; 
that is, the higher the income, the greater household recycling. Vining et al. 
(l990b) also found that income was significant to determine an individuals 
motivation to recycle, but was not a good predictor of their motivation to recycle. 
Convenience, Incentives, and Recycling 
X Convenience and incentives have been studied as important n structural factors n 
in promoting recycling by researchers (Reid et al., 1976; Luybens and Bailey, 1979; 
and Witmer, 1976). Reid, Luybens, Rawers, and Bailey (1976) found that when the 
number of recycling containers was increased and prompting was used, an increased 
amount of paper was recycled in an apartment recycling program. A study by the 
Publishers Paper Company in metropolitan and rural cities in Oregon (1984) found 
that "increased convenience will increase levels of recycling." They state that most 
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people have positive attitudes about recycling, but that it is often felt to be a 
"hassle. It They suggest that the promotion of recycling should focus on convenience 
and the specifics of recycling behavior. Vining and Ebreo (1989) conclude that 
convenience is important in encouraging individuals to recycle since recycling 
behavior was high at the beginning of the curbside program they studied. But, they 
believe that this behavior was also facilitated by an educational campaign that 
prepared residents to participate in the recycling program. In a study of households 
in Tallahassee, Florida, Jacobs and Bailey (1982) found that few recycled on a 
regular basis. They concluded that additional recycling opportunities, such as 
increased frequency of collection services, was not as important for recycling 
behavior as was providing information on the aVailability of recycling services. 
Research on recycling incentives by Luybens and Bailey (1979) found that the 
amount of paper collected increased when children were given small toy prizes as an 
incentive to recycle newspaper. Witmer and Geller ( 1976) also found that 
combining prizes or monetary payments with information was effective in changing 
recycling behavior. Their findings suggest that behavioral changes can be 
maintained as long as monetary incentives remain in place, but once these incentives 
are removed, behavior tends to return to previous levels. 
Structural Context and Recycling 
The effects of social structures on individual behavior often have been 
ignored in studying human behavior (Blau, 1960; House, 1981). In order to better 
understand the relationships of recycling attitudes and behavior, it is important to 
consider the structural contexts in which such behavior occurs. In fact, structural 
factors may be more important than attitudes in explaining behavior (Blalock, 
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1984). A few studies have discussed the importance of structural factors for 
recycling attitudes and behavior (Vining et al., 1990b and Hagedorn, 1985), but 
none have explicitly tested the relationship of both recycling attitudes and behavior 
within different recycling contexts. 
Vining et al. (1990b) compared four illinois communities with different 
demographic profiles and alternative solid waste management programs (Le. 
curbside pickup, recycling drop-off centers, and solid waste planning in progress) to 
determine what motivates people to recycle. Altruism was found to be the most 
important factor in motivating people to recycle in all of the communities. Personal 
inconvenience was the second most important factor motivating recycling, followed 
by social influences, economic incentives, and household storage space. Economic 
incentives were the only factor in which differences were found among all four 
cities. This finding was attributed to differences in their recycling programs. The 
authors conclude that: "differences between the cities on personal convenience, 
economic incentives, and household storage problems were probably related to the 
convenience of recycling in the community and residents' experiences with 
recycling." For example, residents of Champaign/Urbana, where curbside pickup 
was available, viewed financial incentives as less important than residents of cities 
like Rockford, Kankakee, Bradley, and Bourbonnais, where curbside recycling was 
either rewarded through a lottery or was nonexistent. Overall, Vining et al., 1990b) 
found that differences in the four solid waste programs were only slightly related to 
the residents I motivations to recycle: that is, structural differences were not a good 
predictor of attitudes. 
A similar study by Hagedorn (1985) compared different types of recycling 
programs, including curbside or alley pickup, paper drive recycling, and no 
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curbside pickup in the Minneapolis-St. Paul Metropolitan area to determine the 
comparative levels of recycling behavior. It was found that the presence of a 
curbside recycling program was an important factor in determining the number and 
frequency of recycling actions. An approximately equal number of households 
within each recycling program reported recycling part of their household trash. But 
people living where curbside pickup was available tended to recycle more often than 
those without such pickup. Hagedorn also found that the types and frequency of 
recycled items like metals, paper, and glass, depended on the types of recycling 
program available to the respondents. 
The Present Study 
In this study, internal and external motivations of recycling are tested for their 
importance for recycling behavior. The primarily focus is on external motivation, 
centered in structural differences in recycling opportunities between the two cities. 
Curbside recycling in Minneapolis offers both convenience and a financial discount; 
that is, recycling opportunities are readily available and residents are rewarded for 
their participation. In Des Moines, recycling opportunities are much more limited 
in that the community does not provide convenient recycling services. As a result, 
recycling in Des Moines requires that residents make a greater effort, than in 
Minneapolis, to take recyclable items to buy-back centers or droJH>ff facilities. 
It is hypothesized in this study Minneapolis and Des Moines residents do not 
differ in their general conservation attitudes. But, given the different opportunities 
to recycle, it is predicted that Minneapolis residents hold more favorable attitudes 
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toward recycling, and more often engage in recycling household wastes than Des 
Moines residents. 
Statement of Hypotheses 
Hypothesis 1: There are no significant differences in the general conservation 
attitudes of Minneapolis and Des Moines residents. 
Hypothesis 2: Minneapolis residents (curbside recycling) hold more favorable 
attitudes toward recycling than residents of Des Moines (curbside 
collection of plastic milk containers only). 
Hypothesis 3: Minneapolis residents (curbside recycling and financial incentive) 
more often recycle paper, tin cans, glass jars, newspapers, and plastic 
containers than Des Moines residents (no curbside recycling or 
incentive). 
Hypothesis 4: Minneapolis residents (curbside recycling and financial incentives) 
more often recycle pop cans, plastic pop bottles, and glass bottles 
than residents of Des Moines (only financial incentives). 
Hypothesis 5: There are no differences between Minneapolis and Des Moines 
residents in the frequency of recycling plastic milk bottles 
(opportunity for curbside recycling in both cities). 
Hypothesis 6: There are no significant differences between Minneapolis and Des 
Moines residents in the recycling of brown paper bags and plastic 
bags (no curbside pickup in either city). 
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CHAPTER ill. METHODS 
Study Design 
The two cities included in this study, Minneapolis, Minnesota, and Des Moines, 
Iowa, have different recycling policies and opportunity structures. Des Moines 
(193,187 residents; 1990 Census) and Minneapolis (366,383 residents) are both 
concerned about reducing household wastes and their dependency upon on 
community landfills. However, these cities differ in the present availability of 
recycling opportunities. Minneapolis is a progressive city in its recycling programs 
(Recycling Times, February, 1991), whereas Des Moines has been slower to 
respond to recycling needs. 
Sampling Procedure 
A random sample of 200 residents was selected from each of the two cities. 
These samples were obtained from the 1990 city directories for these cities. Each 
sample was selected by using a random number table to generate a starting point in 
the directories and progressively identifying the names of eligible respondents. The 
sampling design entailed determining the number of pages in each city directory to 
assure that all residents had an equal chance of selection. The name of one resident 
was drawn from each selected page in the directory. If no resident was listed on the 
selected page, he/she was drawn from the nearest page. Businesses listed in the 
directories were excluded from the samples. Only residents of the two cities were 
included; persons from surrounding suburbs were excluded. Twenty additional 
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"replacement" households were selected from each city to be substituted for sampled 
respondents who could not be located or had moved. 
The 1990 census data could not be used to assess the representiveness of the 
samples since detailed characteristics will not be available until 1994. Since the 
1980 census is twelve years old, it was felt that this census did not provided 
adequate data for profiling the sample populations given the changes that have been 
occurring in these cities. 
Data Collection 
Each of the selected participants was sent a letter explaining the study, a four-
page questionnaire about recycling, and a self-addressed, stamped return envelope. 
Two weeks later, a second letter and questionnaire were sent to each participant 
encouraging them to complete and return their questionnaire, if they had not already 
(see Appendix A). The questionnaire was designed to measure the respondents' 
knowledge of recycling opportunities in their cities, attitudes toward environmental 
protection and recycling, self-reported recycling behavior, primary motivations for 
recycling, and demographic characteristics. The questionnaires were precoded. 
A total of 187 persons returned completed questionnaires--l03 residents in 
Minneapolis and 84 residents in Des Moines. There was a 52 percent response rate 
in Minneapolis and 42 percent in Des Moines. 
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Demographic Characteristics of the Samples 
Minneapolis sample characteristics 
There are no significant differences between Minneapolis and Des Moines 
respondents' in the gender, age, education, occupational status, and annual family 
income (see Table 1). In Minneapolis, 63 percent of the respondents are female and 
37 percent male. The reason for a higher percentage of females is that many 
questionnaires sent to men were filled out and returned by women. It is likely that 
women often take the primary responsibility for washing and separating waste items 
and encouraging recycling behavior in their households. Ninety-seven percent of 
the Minneapolis respondents have graduated from high school. Nearly eighty 
percent have educational training beyond high school, 69 percent have college 
training of two or more years, 47 percent are college graduates, and 22 percent have 
attended graduate school. Twenty-nine percent of the Minneapolis respondents are 
employed in professional or managerial occupations, 22 percent are in sales/clerical 
or technical occupations, 14 percent are in service occupations, 6 percent are in 
mechanical and labor occupations, 18 percent are retired, and 11 percent are 
students, homemakers, or unemployed. Twenty-one percent of the respondents 
have annual family incomes of under $15,000, 15 percent earn incomes between 
$15,000 to $24,999, 24 percent between $25,000 to 34,999, and 40 percent over 
$35,000. Twenty-nine percent of the respondents are between 18 and 35 years old, 
33 percent are aged 36 to 54, and 38 percent are 55 to 90 years of age (Table 1). 
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Table 1. Minneapolis and Des Moines residents sample characteristics 
Characteristics Minneapolis Des Moines X2 Significance 
percent percent 
Sex (n=103) (n=84) .26 p <.61 
female 63 67 
male 37 33 
100 100 
Education (n=I02) (n=83) 5.14 p <.16 
11th grade or less 3 6 
high school 18 23 
trade school 10 10 
some college (2 or more years) 22 30 
college degree 25 14 
graduate school 22 17 
100 100 
Occupation (n=I02) (n=84) 1.86 p<.39 
professional/management 29 30 
technical/sales/clerical 22 21 
service 14 8 
mechanicalllabor 6 6 
retired 18 21 
homemaker 2 10 
student 5 4 
unemployed ~ !l 
100 100 
Family Income (n=96) (n=80) 2.49 p<.48 
under $15,000 21 14 
$15,000-$24,999 15 26 
$25,000-$34,999 24 20 
$35,000-$44,999 15 11 
$45,000-$54,000 8 11 
over $55,000 17 18 
100 100 
Age (n=103) (n=84) 1.15 p<.56 
18-35 29 28 
36-54 33 38 
55-90 38 M 
100 100 
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Des Moines sample characteristics 
In Des Moines, like Minneapolis, more women (67 percent) responded to the 
questionnaire than males (33 percent) as shown in Table 1. Ninety-four percent of 
Des Moines respondents have graduated from high school. About seventy percent 
have educational training beyond high school, 61 percent have some college training 
of at least two or more years, 31 percent are college graduates, and 17 percent have 
attended graduate school. Similar to Minneapolis, 30 percent of the Des Moines 
residents work in professional or management occupations, 21 percent are in 
technical, sales, or clerical occupations, 8 percent in service occupations, 6 percent 
in mechanical and labor occupations, 21 percent are retired, and 14 percent are 
homemakers or students. Fourteen percent of the Des Moines respondents have 
annual family incomes of under $15,000, 26 percent are between $15,000 to 
$24,999, 20 percent are between $25,000 to 34,999, and 40 percent earn over 
$35,000. Twenty-eight percent of the Des Moines respondents are between 18 and 
35 years old, 38 percent between 36 to 54 years of age, and 34 percent are in the 55 
to 90 age bracket. 
Construction of Scales and Indices 
Factor analysis was used to determine the specific items to be included in the 
attitudinal scales. To construct these scales, orthogonal varlmax rotation was used; 
items that loaded .50 or higher on the scales were included. Reliability was 
calculated for each of the scales using Cronbach' s Coefficient Alpha. A reliability 
coefficient over .50 was considered adequate in constructing the scales. 
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Attitudinal scales 
Three attitudinal scales were developed-- an "environmental protection scale, " 
"extrinsic motivation scale, " and "intrinsic motivation scale." Each of these scales 
contained multiple items (Table 2). These scales were based upon concepts and 
questionnaire items drawn from the literature (e.g. see Cook and Berrenburg, 1981; 
DeYoung, 1986; and Vining and Ebreo, 1989). 
Environmental protection scale. The environmental protection scale was used to 
measure the respondents' attitudes toward conserving and protecting natural 
resources. All five of the attitudinal items included in this scale loaded .50 or 
higher on this factor (Table 2). The reliability coefficient (Cronbach's Alpha) for 
the environmental protection scale was .84. 
Extrinsic mQtivation scale. The extrinsic motivation scale measured 
residents' attitudes toward the importance of the convenience and incentives of 
recycling. Among the eight attitudinal items, five loaded .50 or higher on this 
factor (Table 2). The reliability for the extrinsic motivation scale was .89. 
Intrinsic motivation scale. The intrinsic motivation scale measures the 
respondents' personal commitment to recycling and the environment. Among the 
eight attitudinal items included in the original scale, three loaded .50 or higher 
(Table 2). The reliability coefficient of the intrinsic motivation scale was .84. 
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Table 2. Attitudinal scales 
Scales and Items Loading of Items EigenvalueCronbach' s Alpha 
"Environmental Protection Scale" 
Development over protection 
Conservation a top priority for states 
Protection over social policies 
Recycling has no impact 
Protection important if higher taxes 
"Extrinsic Motivation Scale" 
Not enough waste to recycle 
Convenience important to recycling 
Recycling is a hassle 
Incentives important to recycling 
Recycling takes too much time 
"Intrinsic Motivation Scale" 
Recycling protects the environment 
Recycling feels good 
Recycling is an essential activity 
Measurement of attitudinal scales 
Factor 1 
.75 
.84 
.77 
.77 
.81 
Factor 1 
.80 
.77 
.81 
.84 
.75 
Factor 2 
.75 
.84 
.87 
3.1 
4.8 
1.1 
.84 
.89 
.84 
The respondents' conservation &Ild recycling attitudes (Le. environmental 
protection, extrinsic motivation, and intrinsic motivation scales) were measured 
using five-point Likert scales that included the categories "strongly disagree" (l 
point), "disagree" (2), "undecided" (3), "agree" ( 4), and "strongly agree" (5). 
The scales also included a "don't know" category which was combined with the 
undecided category in the analysis. Item scores were summed to generate scale 
scores. The response items were scored such that the higher the score, the more 
favorable the attitude toward conservation or recycling. For the conservation 
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attitudes, the possible range of scores was from 5 to 25; actual scores ranged from 
10 to 25; the average score was 18.5. For the extrinsic recycling attitudes, the 
possible range of scores was from 5 to 25; actual scores ranged from 8 to 25; the 
average score was 18.4. For the intrinsic recycling attitudes, the possible range of 
scores was from 3 to 15; actual scores ranged from 7 to 15; the average score was 
13.0. 
Recyclini behavior indices 
Three behavioral indices were created to measure the level of the respondents' 
recycling behavior. These indices are based on: (1) the types of items recycled, (2) 
incentives to recycle, and (3) the availability of different recycling services in 
Minneapolis and Des Moines (Table 3). The indices include a "convenience index, " 
"incentive index," and "inconvenience index." 
Convenience index. The convenience index includes five items (white paper, tin 
cans, glass jars, newspaper, and plastic containers) that are part of the curbside 
recycling program in Minneapolis, but not in Des Moines (Table 3). 
Incentiye index. The incentive index includes three items (pop cans, plastic pop 
bottles, and glass bottles) for which both cities provide monetary incentives to 
recycle, but these items are also part of the Minneapolis curbside recycling program 
(Table 3). 
Inconyenience index. The inconvenience index includes two items (plastic 
bags and brown paper bags) for which neither city provides curbside pickup, 
however in Des Moines financial incentives are provided (Table 3). 
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Table 3. Recycling behavior indices 
Recycling Behavior Indices 
"Convenience Index" 
White paper 
Tin cans 
Glass jars 
Newspapers 
Plastic containers 
"Incentive Index" 
Pop cans 
Plastic pop bottles 
Glass bottles 
"Inconvenience Index" 
Plastic bags 
Brown paper bags 
Minneapolis, MN 1 
curbside pickup 
financial incentive 
curbside pickup 
financial incentive 
no curbside pickup 
no financial incentive 
Des Moines, IA I 
no curbside pickup 
no financial incentive 
no curbside pickup 
financial incentive 
no curbside pickup 
financial incentive 
I Buy-back facilities and drop-off centers are located in both cities. 
Measures of behavioral indices 
The convenience, incentive, and inconvenience indexes were each measured by 
a five-point scale that included the categories: "never" (I point), "less than 
monthly" (2), "monthly" (3), "every two weeks" (4), and "weekly" (5) to 
determine the frequency of recycling. Responses were summed on each index (see 
assigned points) to gauge the level of recycling behavior. The higher the index 
score, the more frequent the recycling. For the convenience index, the possible 
range of scores was 5 to 25; actual scores ranged from 5 to 21 and the average 
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score was 13.9. For the incentive index, scores could range from 3 to 15; actual 
scores ranged from 3 to 15 and the average score was 10.3. For the inconvenience 
index, the possible range of scores was 2 to 10; actual scores ranged from 2 to 10 
and the average score was 5.2. 
Statistical Procedures 
Several statistical tests were used in interpreting the data. First, frequencies and 
measures of central tendency were used to describe the sampled populations. 
Second, the several hypotheses were tested using chi-square, analysis of variance, 
and multiple regressiorl. Statistically significant difference are where the probability 
of difference was less than .05 (p< .05). Listed below are the statistical tests that 
were used for each hypothesis. 
Crosstabs 
Chi-square was used to test for differences in how residents disposed of 
recyclable items (via curbside pickup, buy-back centers, or drop-off facilities). It 
was also used to test the relationship of attitudes and behavior within a structural 
context. 
Analysis of Variance 
Anova (F-Test) was used to determine if there were significant differences 
between conservation and recycling attitudes of persons in Minneapolis and Des 
Moines. This test was also used to determine if differences existed in the numbers 
of people who recycled specific household waste materials in each city. 
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Multiple Rel:ression 
Regression analysis was used to determine which of the independent variables, 
including city of residence (which measured recycling opportunity), attitudes 
(extrinsic, intrinsic, and protection), and sociodemograpbic characteristics (age~ 
education, income, and occupation) were important in explaining respondents' 
recycling behavior. Also~ the regression analysis indicated the total amount of 
variance in recycling behavior explained by the collective set of independent 
variables. 
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CHAPTER IV. FINDINGS 
This section presents the results of the hypothesis testing, each of which is 
examined in terms of the method of waste disposal (curbside, buy-back, drop-off, 
reuse, throwaway) and the frequency of recycling behavior. Regression was used 
to test the relative and cumulative importance of sociodemographic characteristics, 
attitudes, and structural factors for recycling behavior. 
Conservation Attitudes 
Hypothesis 1: There are no differences in the general conservation attitudes of 
Minneapolis and Des Moines residents. 
As shown in Table 4, support for conserving natural resources and the 
endorsement of conservation policies (environmental protection scale) are high in 
both cities (possible scores ranged from 5 to 25). Consistent with expectations, no 
significant difference was found between residents of the two cities in the 
importance attached to environmental protection. Hypothesis 1 was supported. 
Table 4. Conservation attitudes, I by residence 
Residence 
Minneapolis 
Des Moines 
Scale Score 
18.9 
18.1 
F 
3.50 
1 Measured by the "environmental protection scale. " 
Significance 
p < .06 
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Recycling Attitudes 
Hypothesis 2: Minneapolis residents (curbside recycling) hold more favorable 
attitudes toward recycling than residents of Des Moines (curbside 
collection of plastic milk containers only). 
Extrinsic attitudes 
As shown by the scale scores in Table 5, residents of both Minneapolis and Des 
Moines generally acknowledge the importance of convenience and incentives in 
motivating recycling (possible scale scores range from 5 to 25). But Minneapolis 
residents display the most favorable attitudes. Hypothesis 2 is supported. 
Table 5. Recycling attitudes (extrinsic) I , by residence 
Residence 
Minneapolis 
Des Moines 
Scale Score 
19.8 
17.5 
1 Measured by "extrinsic motivation scale." 
Intrinsic attitudes 
F 
10.2 
Significance 
p < .00 
Attitudes (intrinsic) toward recycling are high in both Minneapolis and Des 
Moines (possible range of scale scores was 3 to 15), suggesting that residents of 
these cities place considerable importance upon personal responsibility of, and 
commitment to, recycling wastes; they generally believe that recycling is necessary 
and they are committed to recycling in order to protect the environment for future 
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generations. But, as hypothesized, Minneapolis residents hold the most favorable 
intrinsic attitudes toward recycling (Table 6). 
Table 6. Recycling attitudes (intrinsic),1 by residence 
Residence 
Minneapolis 
Des Moines 
Scale Score 
13.3 
12.3 
1 Measured by "intrinsic motivation scale. " 
F 
11.2 
Recycling Behavior 
Significance 
P <.00 
Hypothesis 3: Minneapolis residents (curbside recycling and financial incentives) 
more often recycle paper, tin cans, glass jars, newspapers, and plastic 
containers than Des Moines residents (no curbside recycling or 
incentive). 
As presented in Table 7, upwards of eighty percent of the Minneapolis 
respondents dispose of newspapers, white paper, plastic containers, tin cans, and 
glass jars through curbside recycling; 43 percent use curbside recycling to dispose 
of paper. By contrast, Des Moines residents largely throwaway these same items. 
But some recycling is evident in Des Moines through drop-off facilities, buy-back 
centers, or reuse, in that 38 percent of the respondents report recycling newspapers, 
16 percent paper, 49 percent plastic containers, 22 percent tin cans, and 32 percent 
recycle glass jars. It should be noted that a few Des Moines residents reported 
recycling through curbside pickup, but this is not an option in the city, so those 
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figures are not included in the analysis. Hypothesis 3 is supported as Minneapolis 
residents primarily recycle white paper, newspapers, plastic containers, tin cans, 
and glass jars through curbside pickup, while Des Moines residents are more likely 
to throw these items away. 
As shown in Table 8, hypothesis 3 was further supported in the frequency with 
which household wastes are recycled in Minneapolis and Des Moines; Minneapolis 
residents most often recycle newspapers, papers, plastic containers, tin cans, and 
glass jars (possible frequency scores range from 1 to 5). 
Based upon additional data, it was found that upwards of 70 percent of the 
Minneapolis respondents recycle newspapers, plastic containers, tin cans, and glass 
jars weekly to every two weeks, and 58 percent recycle paper monthly or less often. 
By comparison, approximately 85 percent of the Des Moines respondents recycle 
newspapers, papers, plastics containers, tin cans, and glass jars monthly or less 
often. 
Hypothesis 4: Minneapolis residents (curbside recycling and financial incentives) 
more often recycle pop cans, plastic pop bottles, and glass bottles 
than residents of Des Moines (only financial incentives). 
As shown in Table 9, upwards of 76 percent of Minneapolis residents recycle 
plastic and glass pop bottles and cans through curbside pickup. In Des Moines, 
residents primarily recycle these items by bringing them to buy-back centers, which 
are often located in grocery stores. Contrary to hypothesis 4, no significant 
differences are found between the two cities in the proportion of persons who 
recycle (curbside pickup, buy-back centers, drop-off, or reuse) or do not recycle 
(throwaway). 
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Importantly, there is a significant difference in the frequency with which 
Minneapolis and Des Moines residents recycle plastic pop bottles, pop cans, and 
glass pop bottles (Table 10). As predicted, Minneapolis residents recycle plastic 
and glass pop bottles and pop cans more often than Des Moines residents, thus 
supporting hypothesis 4. 
Based upon additional data, About 70 percent of Minneapolis residents recycle 
plastic and glass pop containers and pop cans weekly to every two weeks, whereas 
Des Moines residents recycle these items less often (monthly). The high level of 
recycling for these items in both cities is likely explained by financial incentives. 
But it should be noted that the availability of curbside pickup every two weeks in 
Minneapolis probably aids recycling, whereas Des Moines residents must retum 
these recyclables to buy-back centers. 
Hypothesis 5: There are no differences between Minneapolis and Des Moines 
residents in the frequency of recycling plastic milk bottles (curbside 
recycling in both cities). 
Contrary to hypothesis 5, a significant difference is found between Minneapolis 
and Des Moines residents in their method of disposing plastic milk containers (Table 
11). Eighty-six percent of the Minneapolis residents recycle milk containers (mostly 
through curbside pickup) as compared to only 47 percent of Des Moines residents 
(mostly through drop-off). In fact, a majority (53 percent) of the Des Moines 
residents throw plastic milk bottles away. Although there is curbside collection of 
plastic milk bottles in Des Moines, not all residents presently have access to this 
service, and some may decline to participate since they must first purchase yellow 
plastic recycling bags. 
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Although it was hypothesized that there would be no difference between 
Minneapolis and Des Moines in the recycling of the plastic milk containers (both 
cities offer curbside collection), Minneapolis residents are found to have a higher 
frequency of recycling behavior (Table 12). Perhaps a drawback to recycling 
plastic milk containers in Des Moines is that residents must first purchase yellow 
bags (fifty cents per bag) to dispose of the containers; whereas in the Minneapolis 
recycling program there is no direct cost for such containers, However, 
Minneapolis residents also pay for the recycling of plastic containers, but this cost 
tends to be less obtrusive since it is collected through a sales tax. 
Hypothesis 6: There are no significant differences between Minneapolis and Des 
Moines residents in the recycling of brown paper bags and plastic 
bags (no curbside pickup in either city). 
Contrary to hypothesis 6, a significant difference is found in the manner in 
which residents of the two cities dispose of plastic and paper bags (Table 13). 
Approximately 62 percent of Des Moines residents recycle plastic bags (through 
buy-back, drop-off, and reuse) and 38 percent throw them away, compared to 61 
percent of Minneapolis respondents who dispose of plastic bags (through curbside 
recycling, drop-off, and reuse) and 39 percent throwing them away. This finding is 
based upon the difference between the "reuse" and "throwaway" categories. Two-
thirds of the Des Moines respondents recycle paper bags, and 34 percent throw 
them away. Eighty-six percent of Minneapolis residents recycle paper bags and 39 
percent through curbside pickup. 
Reuse of plastic and paper bags is higher in Des Moines than Minneapolis, 
which can be explained by incentives (five cents per bag) being offered in some Des 
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Moines area grocery stores (Hy-Vee). But Minneapolis respondents report 
recycling these items through other means of disposal. It is interesting that some 
Minneapolis residents recycle plastic and paper bags, especially since these items 
are not part of the curbside recycling program. Perhaps residents believe they are 
recycling paper and plastic bags when they place recyclable items in these bags for 
curbside pickup. 
Contrary to expectations (hypothesis 6), a difference was found between the two 
cities in the frequency with which residents recycle paper bags and plastic bags; 
Minneapolis residents recycle them more often than Des Moines residents. (Table 
14). 
Based upon additional data, eighty-one percent of the Minneapolis respondents 
recycle plastic bags monthly or less, compared to 77 percent of Des Moines 
respondents. For paper bags, 36 percent of Minneapolis respondents recycle paper 
bags weekly to every two weeks and 60 percent recycle less than monthly. By 
comparison, only 2 percent of Des Moines respondents recycle weekly and the 
majority recycle paper bags monthly or less. With the higher frequency of 
recycling both plastic and paper bags in Minneapolis, it is possible that participation 
in a convenient curbside program has sensitized residents to recycling items not 
collected through curbside pickup and has thus increased the frequency of recycling. 
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Table 7. Method of disposing newspapers, paper, plastic containers, tin cans, and 
glass jars, by residence 
Method of disposal Minneapolis Des Moines X2 Significance 
Percent Percent 
NEWSPAPERS (N==I02) (N=83) 
Curbside recycling 90 3 75.01 p<.OO 
Buy-back centers 0 0 
Drop-off facilities 2 30 
Throwaway 4 59 
Reuse ~ ~ 
Total 100 100 
PAPER (N=98) (N=81) 
Curbside recycling 43 1 38.01 p<.OO 
Buy-back centers 1 0 
Drop-off facilities 4 5 
Throwaway 44 83 
Reuse ~ 11 
Total 100 100 
PLASTIC CONTAINERS (N=97) (N=82) 
Curbside recycling 81 6 47.41 p<.OO 
Buy-back centers 0 5 
Drop-off facilities 2 21 
Throwaway 11 45 
Reuse 2 n 
Total 100 100 
TIN CANS (N=l02) (N=83) 
Curbside recycling 84 2 81.12 p<.OO 
Buy-back centers 1 7 
Drop-off facilities 1 15 
Throwaway 11 76 
Reuse 1 ..Q 
Total 100 100 
GLASS JARS (N=l02) (N=84) 
Curbside recycling 87 2 107.31 p<.OO 
Buy-back centers 0 0 
Drop-off facilities 3 l3 
Throwaway 4 66 
Reuse 2 .l2 
Total 100 100 
1 Chi-Square was calculated using "throw away," "recycle." (curbside. buy-back. and drop-off) and "reuse". 
2 Chi-Square was calculated using "throwaway," and "recycle" (curbside, buy-back. drop-off, and reuse). 
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Table 8. Recycling of newspapers~ paper~ plastic containers, tin cans, and glass 
jars, by residence 
Item Residence Frequency! F Significance 
Newspapers Minneapolis 4.0 177.70 p<.OO 
Des Moines 1.9 
Paper Minneapolis 2.7 53.9 p<.OO 
Des Moines 1.2 
Plastic containers Minneapolis 3.6 50.0 p<.OO 
Des Moines 2.1 
Tin cans Minneapolis 3.7 142.9 p<.OO 
Des Moines 1.6 
Glass jars Minneapolis 3.9 241.4 p<.OO 
Des Moines 1.5 
1 Measured by the average frequency score. 
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Table 9. Method of disposing plastic and glass bottles and pop cans, by residence 
Method of disposal Minneapolis Des Moines X2 Significance 
Percent Percent 
PLASTIC pop BOTTLES (N = 92) (N = 82) 
Curbside recycling 83 2 1.91 p<.17 
Buy-back centers 0 69 
Drop-off facilities 3 9 
Throwaway 12 20 
Reuse 2 Q 
100 100 
POP CANS (N = 99) (N=81) 
Curbside recycling 76 0 1.21 p<.28 
Buy-back centers 16 90 
Drop-off facilities 2 5 
Throwaway 2 5 
Reuse ~ Q 
100 100 
GLASS pop BOITLES (N=99) (N=83) 
Curbside recycling 85 1 1.41 p<.24 
Buy-back centers 3 84 
Drop-off facilities 2 4 
Throwaway 6 11 
Reuse ~ ~ 
100 100 
1 Chi-square value was calculated with the categories "throwaway" and "recycle" 
(curbside, buy-back, drop-off, and reuse). 
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Table 10. Recycling of plastic pop bottles, pop cans, and glass pop bottles, by 
residence 
Item Residence FnequencyScore1 F Significance 
Plastic pop bottles Minneapolis 3.6 17.7 p<.OO 
Des Moines 2.8 
Pop cans Minneapolis 3.8 10.2 p<.OO 
Des Moines 3.3 
Glass pop bottles Minneapolis 3.8 10.6 p<.OO 
Des Moines 3.3 
1 Measured by the average frequency score. 
Table 11. Method of disposing of plastic milk bottles, by residence 
Method of disposal Minneapolis Des Moines X2 Significance 
percent percent 
MILK BOTTLES (N=87) (N = 77) 
Curbside recycling 77 7 32.1 1 p<.OO 
Buy-back centers 0 0 
Drop-off facilities 1 30 
Throwaway 14 53 
Reuse ~ 10 
100 100 
lChi-square was calculated with the categories "throwaway," "recycle," 
(curbside, buy-back, and drop-off) and "reuse". 
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Table 12. Recycling of plastic milk containers, by residence 
Residence 
Minneapolis 
Des Moines 
Frequency Score 
3.6 
2.0 
1 Measured by the average frequency score 
pI 
60.4 
Significance 
p<.OO 
Table 13. Method of disposing plastic and paper bags, by residence 
Method of disposal Minneapolis Des Moines X2 Significance 
percent percent 
PLASTIC BAGS (N=99) (N=84) 
Curbside recycling 8 0 8.81 p<.OI 
Buy-back centers 0 1 
Drop-off facilities 12 5 
Throwaway 39 38 
Reuse 41 ~ 
100 100 
PAPER BAGS (N=97) (N=80) 
Curbside recycling 39 0 30.1 1 p<.OO 
Buy-back centers 0 5 
Drop-off facilities 2 1 
Throwaway 14 34 
Reuse ~ ~ 
100 100 
1 Chi-Square was calculated with the categories "throwaway," "recycle" 
(curbside, buyback and drop-off), and "reuse". 
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Table 14. Recycling of paper bags and plastic bags, by residence 
Item Residence Frequency Score1 F Significance 
Plastic bags Minneapolis 1.5 6.9 .00 
Des Moines 1.1 
Paper bags Minneapolis 2.3 38.1 .00 
Des Moines 1.1 
1 Measured by the average frequency score. 
Structural Context and Recycling 
As expected, there is a difference between the attitudes and behavior of 
Minneapolis and Des Moines residents (Table 15). Respondents who hold favorable 
attitudes (extrinsic and intrinsic) in either city are more likely to recycle than those 
holding neutral/unfavorable attitudes (for 3 of 4 comparisons). But Minneapolis 
respondents holding favorable attitudes are more likely to recycle than Des Moines 
respondents who hold favorable attitudes. This finding suggests that attitudes are 
important in understanding recycling behavior, but they have to be assessed within a 
structural context. 
It can also be seen in Table 15 that respondents holding neutral/unfavorable 
attitudes (extrinsic and intrinsic) are less likely to recycle than persons holding 
favorable attitudes (3 of 4 comparisons) in either city. However, respondents 
holding neutral/unfavorable attitudes are more likely to recycle when recycling is 
readily available through curbside pickup (Minneapolis). Again, this finding 
suggests that the structural context or situation is important in assessing recycling 
behavior. 
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Using additional data (see Appendix C: Correlations of Attitudes and Recycling 
Behavior for Minneapolis and Des Moines), the relationship of attitudes and 
behavior in each city should be noted; that is~ attitudes are less important in 
determining recycling behavior within a convenient setting like Minneapolis, 
compared to Des Moines, where attitudes are important factors in explaining 
behavior. 
The relationship between demographic variables and behavior in each city 
should also be noted (see Appendix D: Correlations of Sociodemographic variables 
and behavior for Minneapolis and Des Moines). Education, occupation, and income 
are more important in explaining recycling behavior in Des Moines where recycling 
requires more effort than in Minneapolis where recycling is convenient. 
Table 15. Relationship of attitudes and behavior (convenience index), by structural 
context 
Attitudes 
EXTRINSIC 1 
Favorable 
NeutrallUnfavorable 
INTRINSIC 1 
Favorable 
NeutrallUnfavorable 
Minneapolis 
Behavioral Measure (mean) 
(N=93) 
17.4 
17.7 
(N = 99) 
17.9 
11.3 
1 possible range of frequency scores 5 thru 25. 
Des Moines 
Behavioral Measure (mean) 
(N=78) 
10.3 
7.1 
(N=80) 
9.5 
7.7 
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Multiple Regression Analysis 
Regression was used to determine the relative and cumulative importance of 
sociodemographic, attitudinal, and structural variables for recycling behavior. 
Correlation matrices of these variables for each city can be found in Appendices 
C and D. 
As expected, sociodemographic variables (age, education, occupation, and 
income) are not found to be important factors predicting recycling behavior. 
Because these factors do not explain any variance in behavior, they were excluded 
in additional regression analysis (Table 16). 
Attitudes measuring the importance of convenience and incentives for recycling 
(extrinsic) were found to be significant factors in explaining recycling behavior 
(Table 17). Extrinsic attitudes accounted for 14 percent of the variance in recycling 
behavior. Attitudes measuring personal commitment to recycling (intrinsic) were 
also important factors, explaining an additional 4 percent of the variance in 
behavior. The total amount of explained variance for both extrinsic and intrinsic 
attitudes was 18 percent, suggesting that attitudes are important to understand 
recycling behavior. 
Finally, opportunity structure, as measured by city of residence, was found to 
be the single most important factor in predicting recycling behavior. Residence 
explained 39 percent of the variance when controlling for extrinsic and intrinsic 
attitudes (Table 18). This finding suggests that the structural context in which 
individuals live is of considerable importance in determining the frequency of 
recycling. Together, attitudes and residence explain 57 percent of the variance in 
recycling behavior (Table 18). 
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Table 16. Recycling behavior (convenience index) regressed against 
sociodemographic characteristics 
Variables 
Demographics 
Age 
Education 
Occupation 
Income 
Beta 
.09 
.10 
-.09 
.03 
Change in R2 Total R2 
N.S. 
Table 17. Recycling behavior (convenience index) regressed against attitudes 
Variables 
Attitudes 
Protection 
Extrinsic 
Intrinsic 
*p< .05 **p< .01 
Beta 
.05 
.29** 
.21** 
ChangeinR2 
.14 
.04 
Total R2 
.18 
Table 18. Recycling behavior (convenience index) regressed against attitudes and 
residence 
Variables 
Attitudes 
Extrinsic 
Intrinsic 
Structural 
Residence 
* p <.06 **p< .01 
Beta 
.17** 
.10* 
-.65** 
Change in R2 
.14 
.04 
.39 
Total R2 
.57 
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CHAPTER V. DISCUSSION AND CONCLUSION 
This chapter provides a summary and discussion of the major findings of this 
study and it examines some policy implications of these findings. Limitations of the 
study are also presented as well as suggestions for future research on recycling. 
Summary of Findings 
There were three important findings in this study. First, public commitment to 
conservation (environmental protection) was found to be high among respondents in 
both of the cities that were studied. Favorable attitudes toward recycling (extrinsic 
and intrinsic) were also found in these cities, but were strongest in Minneapolis. 
The finding that a majority of the respondents held positive attitudes toward both 
environmental protection and recycling is consistent with past literature (Vining et 
aI., 1990; De Young, 1990). 
Second, Minneapolis respondents were shown to recycle waste materials more 
frequently than Des Moines respondents on each of the three recycling behavioral 
indices (Le. convenience, incentive, inconvenience). As predicted these findings 
can be partly attributed to the recycling opportunity structures in these cities; 
recycling in Minneapolis is promoted through a convenient curbside pickup program 
whereas recycling in Des Moines requires that residents bring recyclable items to 
drop-off or buy-back facilities. The idea that persons having access to curbside 
recycling tend to recycle more often than those with limited or no access is 
consistent with research conducted by Hagedorn (1985). 
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Third, attitudes (extrinsic and intrinsic) have been found to be related to 
recycling behavior when examining a structural context or situation. It has been 
demonstrated that the opportunity to recycle is particularly important in 
understanding recycling behavior. An important finding is that attitudes and the 
structural context interact to affect recycling behavior; that is, persons who are 
favorable to recycling are most likely to recycle, but this behavior is aided when 
persons live in situations that encourage and facilitate recycling. Like attitudes, 
sociodemographic. variables are found to be more important in determining recycling 
behavior in Des Moines than in Minneapolis. 
Using regression analysis, neither sociodemographic characteristics (age, 
education, occupation, and income) nor general conservation attitudes were found to 
be related to recycling behavior. However, extrinsic and intrinsic attitudes were 
found to be important factors in predicting behavior (convenience index) when 
controlling the structural context (measured by city of residence). Structural context 
was found to be the single most important factor determining the frequency of 
recycling (Le. convenience index). This finding confirms Vining and Ebreo (1990a) 
and Hagedorn (1985) suggestion that convenience is important in persuading people 
to recycle. 
Discussion of Major Findings 
Previous research on recycling household wastes has largely focused on 
attitudinal and sociodemographic variables to understand behavior while ignoring 
the structural context (De Young, 1986; Vining and Ebreo, 1990a). Past research 
has tested arguments that persons must be favorably disposed to conserving 
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resources to participate in recycling programs, or the argument that certain people 
are more likely to recycle than others. But there has been little scientific research 
on how the structure of community recycling opportunities affects behavior. 
In this study, it has been demonstrated that community curbside recycling 
programs are important in encouraging the recycling of household wastes; that is, a 
structured recycling program can affect citizens' recycling behavior. It seems that 
people are motivated to recycle when they are offered incentives, or have ready 
access to convenient waste recycling programs. It is no surprise that Minneapolis 
residents hold more favorable attitudes (extrinsic and intrinsic) and recycle wastes 
more often since Minneapolis residents are able to participate in recycling by 
washing cans, jars, and bottles, collecting materials, and separating recyclables 
items each day. These findings are consistent with the argument of Fazio and 
Zanna (1982) that attitudes can best predict behavior when people can directly 
participate in a behavior. In other words, there is a relationship between attitudes 
and behavior, but it exists within a structural context. The structural context has 
been found here to be the single most important factor in determining an 
individual's level of recycling. The idea that structural (situational) factors are 
important in explaining behavior is consistent with the attitude-behavior literature 
(Wicker, 1969 and Crepsi, 1971). 
There are some important policy implications of this research. Since most 
persons hold favorable attitudes toward conservation and recycling, providing 
opportunities for persons to actualize their attitudes through behavior is important to 
encouraging recycling. In this study, convenience and incentives have been shown 
to influence people to recycle. It follows that implementing easily accessible 
programs and/or offering incentives are likely to be most effective approach in 
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promoting recycling. Thus, policy-makers should recognize that structured 
programs based on convenience and financial incentives may be the key to 
motivating people to recycle. 
Limitations and Suggestions for Future Research 
A limitation of this study was the number of cities (structural contexts) that 
could be examined. It is important to analyze a diverse array of communities with 
different recycling opportunities to better test the importance of the structural 
context of recycling. In order to understand recycling behavior, researchers must 
focus more attention on structural dimensions. Theoretical models must be 
developed regarding relationships between attitudes and behavior within alternative 
structural contexts. The use of longitudinal research designs would also allow 
researchers to assess attitude and behavioral changes as a result of structured 
recycling programs. In addition, future research should focus on how recycling 
behavior affects attitudes within a structural setting. 
Another limitation of this study was that the Minneapolis curbside recycling 
program incorporated both convenience and financial incentives as ways to 
encourage recycling. Thus, in this study the importance of convenience for 
recycling behavior could not be disaggregated from the importance of financial 
incentives. When testing for structural differences, it is suggested that future 
research designs seek to delineate situations where convenience and financial 
incentives can be independently evaluated. 
With the implementation of a growing number of recycling programs across the 
country, it is important that structural characteristics of these programs be assessed, 
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especially how such characteristics affect recycling behavior. Future research 
should test the importance of specific structural patterns, such as whether 
participation in recycling programs is voluntary or mandatory, and the frequency 
and convenience of curbside pickup. Such research will help to ensure the 
establishment of effective public programs and services that promote and maintain 
environmentally responsible behavior. Sociological research on recycling can not 
only advance our knowledge of the impacts of structured situations on behavior, but 
can also help policy makers and planners develop more effective programs and 
services for promoting recycling. 
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APPENDIX A: RECYCLING QUESTIONNAIRE 
I. Please circle your answer to each of the following questions. 
1. In general, how often does your household recycle waste materials? 
1 Never 
2 Infrequently 
3 Sometimes 
4 Most or all of the time 
2. What is the primary reason that your household recycle waste? 
3. In general, how does your household recycle wastes? 
1 Buy-back (redemption) centers 
2 Drop-off facilities 
3 Curbside recycling 
4 Buy-back center & drop-off facilities 
5 Curbside recycling & buy-back centers 
6 Curbside recycling & drop-off facilities 
7 Curbside, buy-back, and & drop-off facilities 
4. Who has the primary responsibility for recycling wastes in your household? 
I Respondent 
2 Spouse 
3 Child or children 
4 Respondent & spouse 
5 Family 
6 Housemate 
7 Parents/relatives 
5. Is there a curbside recycling program in your city? 
1 No 
2 Don't know 
3 Yes 
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6. Does either your city or county collect wastes in your neighborhood to be 
recycled? 
1 No 
2 Don't know 
3 Yes 
7. Are there buy-back (redemption) centers or drop-off facilities for recycling 
wastes in your city? 
1 No 
2 Don't know 
3 Yes 
8. What do you do with each of these household wastes--throw away, take to 
drop-off facilities, buy-back (redemption) centers, sort for curbside recycling or 
reuse? 
Throw Drop-off Buy-back Curbside Reuse 
Away Facilities Center Pickup 
A Newspapers 1 2 3 4 5 
B White paper 1 2 3 4 5 
C Cardboard 1 2 3 4 5 
D Brown paper bags 1 2 3 4 5 
E Plastic bags 1 2 3 4 5 
F Plastic containers 1 2 3 4 5 
G Plastic milk containers 1 2 3 4 5 
H Plastic pop containers 1 2 3 4 5 
I Pop cans 1 2 3 4 5 
J Tin cans 1 2 3 4 5 
K Glass pop bottles 1 2 3 4 5 
L Glass jars 1 2 3 4 5 
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9. How often do you recycle each of these household wastes--never, less than 
monthly, monthly, every two weeks, or weekly? 
Never Less than Monthly Every Two 
Monthly Weeks 
A Newspapers 1 2 3 4 
B White paper 1 2 3 4 
CCardboard I 2 3 4 
D Brown paper bags 1 2 3 4 
E Plastic bags 1 2 3 4 
F Plastic containers 1 2 3 4 
G Plastic milk containers 1 2 3 4 
H Plastic pop containers 1 2 3 4 
I Pop cans 1 2 3 4 
J Tin cans 1 2 3 4 
K Glass pop bottles 1 2 3 4 
L Glassjars 1 2 3 4 
Reuse 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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10. Please indicate your reaction to each of these statements about recycling wastes. 
1 = Strongly Disagree (SD) 4=Agree (A) 
2=Disagree (D) 5=Strongly Agree (SA) 
3=Undecided (U) 6=Don't know (DK) 
SD D U A SA DK 
A I generally don't have enough household 1 2 3 4 5 6 
wastes to make recycling worthwhile 
B Convenience of disposal is very important 1 2 3 4 5 6 
to whether or not I recycle 
C Recycling makes one feel they are doing 1 2 3 4 5 6 
their part to protect the environment 
for future generations 
D Recycling wastes is a hassle and not really 1 2 3 4 5 6 
worth the effort 
E Recycling wastes makes one feel good 1 2 3 4 5 6 
F I will recycle wastes only if a monetary 1 2 3 4 5 6 
incentive is provided 
G Bringing wastes to drop-off facilities or 1 2 3 4 5 6 
buy-back (redemption) centers to be recycled 
is not worth the amount of time it takes 
H Recycling wastes is a necessary, essential 1 2 3 4 5 6 
activity today 
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11. For each statement below, please circle your answer. 
1 = Strongly Disagree (SD) 4=Agree (A) 
2=Disagree (D) 5=Strongly Agree (SA) 
3 = Undecided (U) 6=Don't know (OK) 
SD 
A Economic development in this city should have 1 
a higher priority than protecting environmental 
quality 
B Policies that promote the conservation of 
natural resources should be a top priority 
for state governments 
C Passage of policies that protect the natural 
environment are more important than 
implementing social policies 
D Recycling and other conservation activities 
will not have much of an impact on the quality 
of the environment 
E Protecting the environment is important 
even if this means higher taxes 
Please answer the following background questions. 
12. Sex 
1 Female 
2 Male 
13. How old are you? ____ _ 
1 
1 
1 
1 
D U A 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
2 3 4 
SA DK 
5 6 
5 6 
5 6 
5 6 
5 6 
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14. What is the highest level of education you have achieved? 
1 11 th grade or less 
2 High school 
3 Vocational/trade school 
4 Some college (less than 2 years) 
5 College degree 
6 Graduate school (2 to 4 years) 
7 Graduate degree 
15. What is your political orientation? 
1 Conservative 
2 Moderate 
3 Liberal 
16. Which one of these categories best describes your occupation? 
1 Professional 
2 Administration/management 
3 Technical 
4 Sales 
5 Clerical 
6 Service 
7 Mechanical/construction 
8 Factoryllaborer 
9 Unemployed 
10 Retired 
11 Student 
12 Homemaker 
17. What was your family income before taxes in 1990? 
1 Less than $5,000 
2 $5,000-$14,999 
3 $15,000-$24,999 
4 $25,000-$34,999 
5 $35,000-$44,999 
6 $45,000-$54,999 
7 $55,000-$64,999 
8 $65,000 or more 
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Comments about recycling in your city. 
THANK YOU FOR YOUR ASSISTANCE. 
PLEASE RETURN THIS QUESTIONNAIRE IN THE ENCLOSED 
SELF-ADDRESSED STAMPED ENVELOP. 
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APPENDIX B: HUMAN SUBJECTS APPROVAL 
Last Name of Principal Investigator~rl~u~gu~s~t~i~n~a~c~k ____________ ___ 
;becklist for Attachments and Time Schedule 
:he foUowing are attached (please che<:k): 
.2. G:9 Letter or Written statement to subjects indicating clearly: 
a) purpose of the research 
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b) the use of any identifier codes (names, #'s), how they will be used, and when they will be 
removed (see Item 17) 
c) an estimate of Lime needed forpanicipation in the research and the place 
d) if applicable, location of the research activity 
e) how you will ensure confidentiality 
f) in a longitudinal study, note when and how you will contact subjects later 
g) participation is voluntary, nonparticipation will not affect evaluations of the subject 
13.0 Consent fonn (if applicable) 
:4.0 Letter of approval for research from cooperating organizations or institutions (if applicable) 
.~ J : :-.: /:...: . 
15.lliJ Data-gathering instruments 
.. 16. Anticipated dates for contact with subjects: 
First Contact Last Contact 
10-15-91 1 30 92 
Month / Day I Year Month / Day / Year 
17. If applicable: anticipated date that identifiers will be removed from completed survey instruments and/or audio or visual 
t:lpes will be erased.; With the possibility of future research, the numbers on the 
questionnaire which identify participants will be retained. These identifiers 
will be kept in a file in a locked room. 
Month / Day I Year 
18. ~j.,.,.,,,nl"" nf ~nartmental Executive Officer Date Department or Administrative Unit 
19. Decision of the University Human Subjects Review Committee: 
-X Project Approved _ Project Not Approved _ No Action Required 
Patricia M. Keith )J~17'7/ _ 
Name of Committee Chairperson Date Signarure at Committee Chairperson 
GC: 1/90 
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APPENDIX C: CORRELATIONS OF A'fITfUDES AND RECYCLING 
BEHAVIOR FOR MINNEAPOLIS AND DES MOINES 
Table 19. Zero-order correlations of attitudes and recycling behavior for 
Minneapolis 
EXTRINSIC 
INTRINSIC 
PROTECTION 
CONVENIENCE 
*p< .05 **p< .01 
EXTRINSIC INTRINSIC PROTECTION CONVENIENCE 
1 
.33** 1 
.26** .40** 1 
.12 .24** .15 1 
Table 20. Zero-order correlations of attitudes and recycling behavior for Des 
Moines 
EXTRINSIC 
INTRINSIC 
PROTECTION 
CONVENIENCE 
EXTRINSIC INTRINSIC PROTECTION CONVENIENCE 
1 
.41** I 
.44** .34** 1 
.46** .18* .24* 1 
*p < .05 **p< .01 
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APPENDIX D: CORRELATIONS OF SOCIODEMOGRAPHICS AND 
RECYCLING BEHAVIOR FOR MINNEAPOLIS AND 
DES MOINES 
Table 21. Zero-order correlations of sociodemographics and recycling behavior for 
Minneapolis 
AGE EDUC OCCUP INCOME CONVEN 
AGE 1 
EDUC -.35** 1 
OCCUP .10 .45** 1 
INCOME -.20* .40** .20* 1 
CONVEN .16 -.10 -.03 .03 1 
*p< .05 **p< .01 
Table 22. Zero-order correlations of sociodemograpbics and recycling behavior for 
Des Moines 
AGE EDUC OCCUP INCOME CONVEN 
AGE 1 
EDUC -.07 1 
OCCUP -.03 .58** 1 
INCOME .07 .31** .15 1 
CONVEN -.02 .26** .31** .29** 1 
*p< .05 **p< .01 
